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Introduction
   Because of the elongated shape of the Japanese islands and because the winter 
monsoon blows athwart the Backbone Range, there is a marked difference in the 
amount of winter precipitation between the Sea-of-Japan Side and the Pacific Side 
(Fig. 1). In addition to the regional variation, the amount of winter precipitation 
differs largely from year to year. The amount in one winter is often more than two 
times the amount in another.
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Fig.  1 Normal winter precipitation mm)
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   There have been studies on the regional variations in winter  precipitation: 
Fukui (1934, 1942) and Yazawa (1948, 1949) pointed out that there are large, yearly 
regional variations in precipitation, and also that if one analyses the distribution 
of deviation signs, they do not show an accordant distribution, particularly on the 
Sea-of-Japan Side.  Sekiguchi (1964) denoted that the secular changes in annual 
precipitation show different patterns clearly distinguishable between the Sea-of-
Japan Side, the Pacific Side, and Hokkaido, the northernmost island of Japan. 
   As the climatic changes in these studies were treated on a national scale, 
 insufficient data precluded the demonstration of detailed regional variations in 
precipitation. The demarcation of each separate area of change and the correla-
tion between areas thus defined were studied by Kawamura (1962) for  HokkaidO, 
but are unknown for other districts. Although the problem of how to relate 
precipitation change in each part of Japan with large scale climatic change is an 
interesting one, the facts, especially concerning precipitation, are not clear. 
   Regional variations and regional correlations in winter precipitation, both 
from year-to-year and secularly, as examined this paper are based on data for about 
300 stations in the northern half of  Honshil (Fig. 2). Total precipitation from 
November to March is calculated as winter precipitation for  th,7; fifty year period 
from 1911 to 1960. An excess or deficiency of winter precipitation is shown by 
a deviation rate from the percentage of normal precipitation, which is an average 
for the thirty year period from 1921 to 1950.
1 Regional accordance of year-to-year change 
   The distribution patterns of winter precipitation anomalies are very com-
plicated and are markedly varied from one winter to another. There is no year 
in which all stations show an even pattern of above-normal or below-normal 
precipitation, but there are always areas where precipitation is more-or-less above 
and below normal. The distribution of areas with precipitation above and below 
the average is not entirely irregular, but it seems that these can be grouped into 
several areas in the northern half of Honshu. Accordingly, when the pattern of 
anomalies among stations is compared, one can see that there are stations with 
deviation signs which may agree with those of a fixed station, and as a result , an 
area is formed. In the same way, there are stations with deviation signs which may 
not agree with the fixed station, and this there is another area. By means of 
such accordant characteristics, it is comparatively simple to group various 
areas with the same trends and to make regional correlations. For this purpose , 
it is useful to analyze the frequencies at every station that shows a corresponding 
deviation sign  (+ or —) to the sign at a base station, vis a vis fluctuations in
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Fig. 2 Location map 
  1 Kuroishi 2 Sannohe 3 Miyako 4 Morioka 5  TOno 6 Mizusawa 
   7 Ishinomaki 8  Fukushima, 9 Shirakawa  10 Onahama 11 Mito 12 Maebashi 
  13  ChOshi 14  TOkyO 15 Ito 16  Kififu 17 Matsumoto 18  Iida 
  19 Hamamatsu 20 Iwamura 21 Chikubushirna 22 Hikone 23 Noshiro 24 Akita 
  25 Obanazawa 26 Murakami 27 Wakamatsu 28 Nagaoka 29 Aikawa 30 Asakai 
  31 Takata 32 Yatsuo 33 Wajima 34 Kanazawa 35 Ootani 36 Tsuruga 
  A-B-C-D Backbone Range E-F Kitakami mountains G-H Abukuma mountains
 1-J Central mountains a Mutsu bay b Kitakami basin c  Kant() plain d  NObi plain 
  e Oomi basin f Yokote basin g Yamagata basin h Aizu basin i Matsumoto basin 
  j Takayama basin k  ShOnai plain 1 Niigata plain m Toyama plain n Fukui plain
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              Fig. 3 Distribution of accordance-rate for  MO  (111) 
              Fig. 4 Distribution of accordance-rate for Ishinomaki  (IC
precipitation. An area with a high accordance-rate resembles the base station in 
the character of winter precipitation fluctuations, and an area with a low rate has 
an adverse tendency. 
   It can be observed in the map that there are great regional differences in 
rates of precipitation compared to the base station, and this is also true of  distribu-
tion patterns. However, the Pacific Side generally shows similar rates over a 
wide area, as illustrated in Fig. 3, despite such complex topography as the Central 
Ranges. The stations on the Pacific Side generally show a high accordance-rate 
with  Tay& while the rates of the stations in the northeastern district are some-
what lower. Particularly, it is interesting that the stations in the south of the 
Pacific coast zone do not have high rates in spite of  their closeness to  TOkyO. 
   The accordance tendency is higher in the east and lower in the west . A few 
isopleths run close to the Backbone Range, and most of those of the  Sea-of-Japan 
Side show accordance-rates of less than 50 per cent. This means that the Sea-of-
Japan Side has a clearly adverse fluctuation trend compared to the Pacific Side,
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Takata  (0) 
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especially the inland district west of the Backbone Range. The contrast between 
these two regions is sharp in the center but moderate in the northern and south-
western parts. In the Sea-of-Japan coastal zone the rate is rather low, which shows 
that this zone has an adverse fluctuation trend that is less marked than that of the 
Pacific Side. 
   The patterns of distribution are nearly the same if the base station is chosen 
within an area of 80 per cent in Fig. 3. The map for the base station in the 
northern district of the Pacific Side, however, is somewhat different (Fig.  4). 
Roughly, it is the same pattern as in Fig. 3, with a high rate in the east and a low 
rate in the west, but the difference between the two regions is less, the rates on 
the Sea-of-Japan Side are generally higher and the areas more than 50 per cent 
are wider than the pattern in Fig. 3. This proves that the adverse trend between 
the Sea-of-Japan Side and the Pacific Side is less marked in the northern district 
than in central Honshu, but the steepest gradient of accordance rates lies along 
the Backbone Range.
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   The area most sharply contrary to the Pacific Side is in the inland portion in 
the center of the Sea-of-Japan Side. The map taked the base station in this area 
(Fig. 5) shows a pattern opposite to the one shown in Fig. 3, with high rates in 
regions to the west and low rates (below 50 per cent) to the east of the 
Backbone Range, especially in the southern half. The Sea-of-Japan coastal zone 
somewhat lower rates than the inland portion, therefore, this zone has no 
close accordance tendency with either the Sea-of-Japan Side or the Pacific Side. 
According to the map based on the station in this zone (Fig. 6) the distribution 
pattern is clearly different from the previous three maps. There is a narrow zone 
of high rates along the Sea-of-Japan coast, and in the other there are not areas with 
extreme rates, despite a weak tendency to show high rates in the west and low rates 
in the east, which is general in the maps of base stations on the Sea-of-Japan Side. 
This means that winter precipitation in the  Sea-of-Japan coast fluctuates independ-
ently of other districts. 
   Precipitation in areas with rates above 50 per cent, fluctuates in accordance 
with the base station, and precipitation in areas with rates below 50 per cent, 
fluctuates according to trends contrary to those of the base station. If the 
isopleths of 50 per cent run in the same position concerning various base stations, 
we can draw a boundary between two areas of different trends. The distribution 
of 50 per cent isopleths for each of the 30 base stations is very complicated, but 
regional differences are obvious (Fig.  7)  . A dense zone along the east foot of 
Backbone Range indicates a diversely fluctuating trend between the Sea-of-
Japan Side and the Pacific Side. The demarcation is rather vague in some parts, 
for example, in the northernmost part and in the southwestern part of Backbone 
Range. 
   There are few isopleths on the Pacific Side, which suggests a widely 
homogeneous fluctuation pattern there. Looking at this in detail, however, a 
few lines on the southern Pacific coast divide the coastal zone from the inland 
area. Those in the northeastern  KantO Plain divide the Pacific Side into a northern 
part and a southwestern part, and those in the Kitakami Basin suggest that the 
fluctuation trend of the  Sea-of-Japan Side extends beyond the Backbone Range 
as far as this district. Of course these local differences are much smaller than the 
difference between the Sea-of-Japan Side and the Pacific Side. 
   More isopleths on the Sea-of-Japan Side than on the Pacific Side, indicate 
regional discontinuity in precipitation fluctuation, and accordingly, the Sea-of-
Japan Side can be divided into many separate areas. Numerous lines run along 
the western foot of the mountains near the Sea-of-Japan coast, though not always 
from north to south, and delimit some divisions within the  major divisions bounded
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     Fig. 7 Distribution of 50 per cent accordance-rate isopleths for each of 30 base 
          stations  (*) 
by the Backbone Range. The difference in fluctuation trends between coastal 
zones and inland is considerably large, and it is interesting that the accordance-
rates of the Noto Peninsula and Sado Island with the Pacific Side (Fig. 4) are 
higher than those with the  Sea-of-Japan Side (Fig. 5). Year-to-year fluctuation trend 
show a complicated regional variation pattern in the southwestern part. The in-
land part of the Sea-of-Japan Side is divided into several areas by minor regional 
variations in isopleths, with the area of most remarkable fluctuation on the  Sea-
of- Japan Side being the central inland district, and somewhat faint to the southwest 
and to the north of this, several isopleths run between these. In northern-most 
Honshu the area of high accordance rates with the base stations in the inland part 
of the  Sea-of-Japan Side extends as far as the Pacific coast. The Backbone
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Range ends at Mutsu Bay, so that the winter monsoon blows toward the Pacific with-
out obstruction, and the boundary between the Sea-of-Japan Side and the Pacific 
Side is therefore obscure.
2 Pattern of precipitation distribution 
   As mentioned above, regional correlations in year-to-year fluctuations of 
winter precipitation are very complicated, but adverse trends between both sides 
of the Backbone Range are far more remarkable than other trends. Also, along 
this line, the distribution patterns of anomalies occur as is shown in Fig.  8. 
   Type-I is a pattern with above-normal precipitation prevailing both on the 
Sea-of-Japan Side and on the Pacific Side.  Type-II is a contrary pattern with-
below-normal precipitation prevailing on both Sides, while  type-III is a pattern 
with above-normal precipitation prevailing on the Sea-of-Japan Side and below-
normal precipitation on the Pacific Side; and type-IV is a contrary pattern, with 
below-normal precipitation prevailing on the Sea-of-Japan Side and above-normal 
precipitation on the other. Observing maps of anomaly distributions for each 
year, there are two years of type-I,  three years of  type-II, nine years of  type-III 
and fifteen years of type-IV. The other 21 years do not correspond to any of the 
above types and have complex and irregular pattern. 
   In winter, all of Japan is under the influence of the prevailing N or NW 
monsoon, and the precipitation is strongly controlled by this. Year-to-year 
differences in patterns of precipitation distribution, then, must be related in some 
way to fluctuations in monsoon intensity. There can be no question that the 
monsoon fluctuates largely through the years, but it is not so simple to accurately 
show the intensity. The winter monsoon of Japan blows from the large anticyclone 
in eastern Siberia, towards the Aleutian Low. Therefore, the higher the Siberian 
High and the lower the Aleutian Low are developed, the steeper will be the gradient 
in the atmospheric pressure distribution around Japan and the stronger the 
monsoon will blow. If the Siberian High is minimal and the Aleutian Low is 
shallow, the monsoon will be gentle. On this point, the difference of atmospheric 
pressure between Irkutsk, near the center of the Siberian High, and  Nemuro, near 
the Aleutian Low, is sometimes taken as an index of monsoon intensity 
(Yamamoto: 1967). In addition, the air temperature differs with the passing of 
the air mass (Tsuchiya: 1962), and this bears a close relation to the precipitation in 
Japan. January mean air temperature, as an average of four stations (Akita, 
Miyako, Kanazawa and  ChOshi) was used as an index to show the trend of the air 
mass of that winter in and around Japan. The two indicies have a negative cor-
relation as is seen in Fig. 9. This  fact proves that the Siberian High is developed
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Pattern of anomaly distribution
by an accumulation of cold air, and the colder the  air mass, the higher developed 
the anticyclone, so that in concequence a strong monsoon brings colder air to Japan. 
   Each distribution pattern of precipitation classified above is drawn in Fig. 9. 
 Type-III years are distributed apart from type-IV years, showing that the 
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indices. Specifically, the  type-III pattern is seen frequently in winters in which 
the  Irkutsk-Nemuro atmospheric pressure difference is large and the air tem-
peratures are low. On the contrary,  type-IV is seen many times in winters of 
medium values in both indicies. In other words, in winters with strong monsoons 
there is a tendency toward more precipitation on the windward side of the 
Backbone Range, or the Sea-of-Japan Side, and less precipitation on the lee, or the 
Pacific Side. In mild monsoon winters, there is comparatively less precipitation on 
the Sea-of-Japan Side and excessive precipitation on the Pacific Side. 
   These trends may be explained as follows. In strong monsoon winters the cold 
air blown out of Siberia is transformed into an unstable condition by the heat 
and vapour from a relatively warm Sea-of-Japan, and as it advances across the
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land and is elevated over the Backbone Range, there results an excessive amount of 
precipitation on the windward side, and a dry wind on the lee side. Because 
most of the vapour has precipitated on the windward side, fine weather prevails 
on the Pacific Side throughout the winter. In winters of gentle monsoons, on the 
contrary, there is less precipitation on the  Sea-of-Japan Side because less vapour 
is transported by the monsoon, but there is more precipitation on the Pacific Side 
because the Polar Front stays farther north than in average winter, when it is 
nearer the southern coast of Japan, and many small cyclones migrate along the 
Front. Patterns other than these two types of precipitation distribution are so 
few that no relation with the monsoon is to be seen. 
   Table 1 shows the writer's classification of the patterns of precipitation 
distribution for each year, and this demonstrates that the years of  type-III and 
type-IV tend to appear consecutively.  Type-III is seen only once in the 18 years 
until 1928, then seven times in the 17 years from 1929 to 1945, and again only once 
in the 15 years after 1946.  Type-TV has a trend opposite to that of  type-III. The 
years of this type are seen seven times in the 12 years before 1922, only four times 
in the 18 years from 1923 to 1950, and four times in the 10 years after 1951. Each 
of these contrasting patterns, that is  type-HI and type  IV, tends to appear 
separately and consecutively, and to alternate with one another. These patterns 
will account for secular changes in winter precipitation in every region, and also 
they represent changes which are in strong contrast to those of the Sea-of-Japan 







Table 1 Trend of the pattern of anomaly distribution 
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3 Secular changes in winter precipitation 
   In this section, the secular changes in winter precipitation for each station will 
be discussed. Precipitation varies so greatly year-by-year that it is not easy to 
see long term trends from only a fluctuation curve. The trend is rather clearly 
represented, however, by the curve of accumulated percentages of precipitation 
anomalies, which is called the Residual Mass-Curve Method (Sekiguchi: 1964). 
The equation is as follows.
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                    Yi = 100 \— 1) — C                                   1911 
 Yi: cummulative precipitation index for  i year 
 Rn: winter precipitation for n year 
 R.: normal winter precipitation (average of thirty years 1921-1950) 
                       1920(Rn  C  :  constant (= 100 E--  -1)) 
 1911  R 
   The curve takes an upward direction by the run of above-normal precipitation 
winters and an oppositely (downward) direction by the run of below-normal 
precipitation winters. 
   Mass-Curves of stations are classified rather easily, as follows,  first; (1) scarcely 
changing in 50 years, (2) consisting of two periods and (3) consisting of three 
periods. Second, the curves are divided into the following five types, by combin-
ing the excessive and deficient trends of the three groups above (Fig. 10). 
Type-a) No conspicuous secular change appears in 50 years and the fluctuations 
of the accumulated index have been within about 100 per cent. Curves of this 
type do not resemble those of any other type, but anomalies each year are not 
always less than that of other types. 
Type-b) The Mass-Curve has a downward tendency before 1931-35 and an 
upward tendency after that, or in other words, there are two periods in 50 years. 
Winter precipitation at any station of this type was below normal in the earlier half 
of 50 years and above normal in the later half. These stations have smaller varia-
tions, with precipitation alternating from deficient to excessive. 
Type-c) This is the opposite to the type-b. The Mass-Curve has an upward tend-
ency at first and a downward tendency later, and thus also has two periods in 50 
years. Precipitation at any station of this type was above normal in the earlier 
half of 50 years and below normal in the later half. These stations have consider-
ably large variations, with precipitation alternating from excessive to deficient. 
Type-d) The Mass-Curve has a downward, upward and downward direction, and 
shows three periods in 50 years. Precipitation at any station of this type changed 
from deficient to excessive to deficient in the three periods. The excessive period 
began in 1923-34 and ended in 1940-50. The alternation shows large variations 
among the stations. 
Type-e) The Mass-Curve has an upward, downward and upward direction, and 
shows also three periods in 50 years. Precipitation changed from excessive to 
deficient to excessive in the three periods. The deficient period began in about 
1923 and ended in 1945. The figure of the Mass-Curve fluctuates considerably, 
signifying unstable changes in precipitation.
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               Fig.  10 Secular change patterns of winter precipitation 
   Most of the Mass-Curves at every station are classified into one of the five 
types above. This means that secular changes in winter precipitation in Japan 
have rather simple patterns, consisting of as many as three periods in fifty years, 
and that each of the change patterns shows agreement among many stations despite 
regional variations in winter precipitation. 
4 Secular changes in air temperature and the gradient of atmospheric 
   pressure in January around Japan 
   If it is a fact, as before mentioned, that winter precipitation in Japan is 
closely related to the intensity of the winter monsoon, it is suggested that secular 
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Secular change for 
Irkutsk-Nemuro air pressure  difference 
Air temperature averaged for Akita, Miyako,  Kanazawa and  ChOshi 
Air pressure  gradient of Japan  (Akita—Miyako)+(Kanazawa—Chashi)/2)
Similarly, air temperature and the gradient of atmospheric pressure are considered 
as indices of monsoon intensity, which are shown in Fig. 11, by the Residual Mass-
Curves. Curve (1) is the difference of January mean atmospheric pressure between 
Irkutsk and Nemuro, curve (2) is the January mean air temperature as an 
average of four stations, Akita, Miyako, Kanazawa and  ChOshi, and curve (3) is the
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gradient of atmospheric pressure over Japan. These have clear, long-term 
fluctuations. In general, the three curves have accordant fluctuation patterns 
and there are  three periods in 50 years. In the first period, the air temperatures 
were  usually high and the gradients of pressure were  gentle; in the second period, 
on the contrary, the air temperatures were low and the gradients of pressure were 
 steep; and in the last period, the air temperatures were high and the gradients of 
pressure were again gentle. These findings will support the suggestion that the 
winter monsoon in and around Japan fluctuated in three  periods; gentle until 
around 1920, strong from then until 1945, and again gentle after 1946. 
   Compared with Fig. 10, this pattern of change undoubtedly well agrees with 
the type-d and  type-e patterns of precipitation change, though the curves do not 
always agree accurately. The corresponding relation is that the periods of gentle 
(or strong) monsoon agree with the periods of deficient (or excessive) precipita-
tion at the stations of type-d, and oppositely, excessive (or deficient) precipitation 
at the stations of  type-e. Accordingly, winter precipitation at these stations will 
be considered to have some relation to the monsoon intensity of winter. On the 
other hand, the precipitation at stations of type-a, -b and of which Residual 
Mass-Curves are far from accordance with those of the monsoon intensity, will not 
show any direct association.
5 Regional variations of secular change in winter precipitation 
   The distribution map of the types of the secular change in winter precipita-
tion (Fig. 12) shows some interesting aspects. The Pacific Side is a broad even area 
of  type-e, but the Sea-of-Japan Side consists of comparatively small areas, all of 
type-a, -b, -c, -d and -e. As well as showing a complicated pattern of precipita-
tion distribution, regional variations in the fluctuation of precipitation show a more 
complicated pattern on  the Sea-of-Japan Side than on the Pacific Side. The reason 
why the stations on the Pacific Side show similar changing patterns of  type-e despite 
the small amount of precipitation, is that the precipitation is a uniform product of 
the same cause, while, the complicated pattern of regional variations in secular 
change on the  Sea-of-Japan Side suggests that there is regional diversity in the 
causes of precipitation. Each area has a prolonged figure, reflecting the figure of 
the Japanese Islands and the influence of the Backbone Range athwart the 
monsoon. But the boundary between the areas does not exactly coincide with the 
divides in the Range. 
   As the type-a stations are concentrated in the southwestern area of the Sea-
of-Japan Side, the precipitation in this area has experienced little secular change. 
Interestingly, secular changes in the monsoon, as were pointed out in Fig.  i  i, have
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Fig. 12 Distribution of  theZsecular change patterns of winter precipitation
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little influence on the secular changes in precipitation in this area. Concerning 
year-to-year change, the accordance-rates are lower than those for other districts. 
Winter precipitation in this area, therefore, changes from year-to-year and secularly 
independent from other areas. The differences between highest  Yi and lowest  Yi 
are usually slight in the Sea-of-Japan coastal region. 
   Type-b stations are distributed in certain areas in various regions from 
coastal to mountainous, which seemingly are joined one to another beyond the 
sea. It is doubtful if the type-b pattern of change reflects surface features, but 
because most of these stations are on the Sea-of-Japan Side, type-b is considered 
characteristic of the Sea-of-Japan Side. The patterns of secular change agree well 
between far distant stations, and the Residual Mass-Curve of this type is well-
regulated. This suggests that type-b secular change reflects some large-scale phe-
nomenon, though it does not agree with secular changes in the winter monsoon. 
   Type-c stations are comparatively few in number and are distributed mainly 
inland, making up smaller areas than the other types. Some stations are 
scattered along the sea coast.  It is interesting that type-c stations are sometimes 
close to type-b stations, although both types show opposite patterns of change . 
In the case of type-c areas in the Oomi and Aizu Basins, for example, these are 
delimited by large mountain ranges and are  adjacent to type-b areas, but in the 
few other cases of separated stations, it is difficult to find any topographic features 
as boundaries. Mass-Curves of winter precipitation are poorly regulated and have 
much variety among these stations and it thus seems that type-c secular pattern 
of change are not very important. 
   The area representing type-d secular change makes up a pronounced zone 
running northeast to southwest and exposed to the winter monsoon. It lies 
immediately to the west of the Backbone Range, with the type-b area to the west 
and the type-e area to the east. The effect of a mountain barrier on the monsoon 
is seen to produce periods with excessive (or deficient) precipitation in the type-d 
area in periods of a strong (or gentle) winter monsoon. In the southwestern 
district, type-d stations are fewer and are mingled with type-b stations. Mass-
Curves are not so well regulated but corresponded well with each other, which 
suggests that the secular change in winter precipitation in this area bears a close 
relation to the monsoon intensity in spite of complicated regional variation in the 
process of precipitation. 
   The Pacific Side shows a broad even area of the type-e secular change. It is 
bounded by type-d areas to the west along the eastern foot of the Backbone Range, 
and by type-b and -c areas in the western district where type-d stations are fewer. 
Secular changes in precipitation correspond as well with the winter monsoon in the
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type-e area as in the type-d zone. But the periods of gentle (or strong) monsoon , 
which show the topographic effect of the Backbone Range athwart the monsoon , 
are opposite to those of the type-d area. 
    There are pronounced regional variations of secular change in winter precipita-
tion in the northern half of Honshu, which suggest topographic effect, especially 
from the influence of the Backbone Range. It is interesting that secular changes 
on the windward side of the Backbone Range show a pattern opposite to that on the 
lee side, and that not  only does this pattern correspond well with secular changes 
in the winter monsoon, but the areas of these two types are directly adjoined . The 
contrast between both sides of the Backbone Range is seen clearly in the central 
district and less clearly in the other. The coastal region sometimes has a pattern 
of change that is different from inland, for example , in the southern Pacific 
coastal zone. Although it is an important fact that the stations of the various 
secular patterns of change are distributed and formed into areas, the boundaries 
between the areas are not always clear except for the boundary between the type-d 
and type-e areas. Regional variation is complicated , particularly in the western 
district.
6 Conclusion 
    Winter precipitation in the northern half of  Honshil fluctuates greatly and has 
a complicated pattern of regional variations. This trend will be summarized as 
 follows: 
    (1) The Backbone Range has an obvious influence on regional variations in 
the changes of  precipitation, as well as in the distribution of winter precipita-
tion. 
   (2) The Pacific Side has broad monotonous tendency concerning deviation 
signs, and the Sea-of-Japan Side has a generally heterogenous tendency in com-
paratively small areas. 
   (3) Precipitation on the Pacific Side showed an opposite deviation pattern 
over many years to that of the inland region on the Sea-of-Japan Side. The 
distribution patterns in each winter are closely related to the winter monsoon 
intensity as indicated by the air temperature and the gradient of atmospheric 
pressure around Japan. In winters of strong monsoons there is excessive precipita-
tion in the inland region of the Sea-of-Japan Side, and deficient precipitation on 
the Pacific Side. In winters of weaker monsoons, the patterns are mostly the 
reverse of this. On the other hand, the coastal region of the Sea-of-Japan does not 
have a trend coincident with other areas. 
   (4) Each of the patterns of precipitation distribution tend to appear
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consecutively, and to alternate from one to another in the march of years . This 
causes various secular patterns of change in every area . 
   (5) Most of the stations recorded secular changes of winter precipita-
tion, and the patterns of secular change can  be classified into five rather simple 
types. Few stations have patterns other than these five. 
   (6) Each type is  distributed in a few separate areas. Type-e is distributed 
broadly and evenly on the Pacific Side, in which three periods of excess and 
deficiency and excess are recognized. The  Sea-of-japan Side consists of com-
paratively small areas of type-a, -c, -d and -e. To the west of the Backbone 
Range, extends the type-d area, which has three periods of deficiency and excess 
and deficiency, or the opposite of  type-e conditions on the Pacific Side. 
   (7) Secular change in the intensity of the winter monsoon also has three 
periods of strong and gentle and strong monsoon. This fact suggests that the 
periods of deficient (or excessive) precipitation correspond to the periods of 
gentle (or strong) monsoons on the windward side of the Backbone Range or the 
 Sea-of-Japan Side, and that periods of excessive (or deficient) precipitation cor-
respond with periods of gentle (or strong) monsoons on the lee or the Pacific Side.
   The writer wants to extend his warm thanks to Professor K. Nishimura, 
Professor T. Noh, Dr. H. Shitara and Professor David H. Kornhauser for their 
kind guidance and help.
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